The final definitive version is available online at: https://dx.ABSTRACT Background: HPV immunisation programmes for female adolescents in the UK offer relatively little benefit to men who have sex with men (MSM). Targeted HPV vaccination for MSM may reduce the high incidence of HPV-related disease amongst MSM. We used national data from sexual health clinics to calculate the number of MSM attending these clinics throughout England from 2009 to 2014 and to identify their characteristics, to inform the implementation of a targeted HPV vaccination programme in MSM.
INTRODUCTION
Men who have sex with men (MSM) are at increased risk of genital warts and anal cancers largely caused by persistent Human Papillomaviruses (HPV) infection.
[1] HPV infection is common in MSM across all age groups. A study conducted in a London-based clinic showed a prevalence of any HPV infection of 72%. [2] The HPV vaccines have approximately 90% efficacy against the incidence of vaccine-type high-grade anal dysplasia in MSM not already infected with HPV types 16 and 18. [3] In 2008, the UK introduced a national HPV immunisation programme targeted at 12-13 year old girls. Whilst heterosexual males are expected to gain indirect herd protection, MSM are unlikely to be protected by the female-only vaccination programme. In 2015, the Joint Committee of Vaccinations and Immunisations (JCVI) advised vaccination of MSM aged 16-45 years attending Genito-Urinary Medicine (GUM) clinics and HIV clinics using the quadrivalent HPV vaccine (protecting against HPV types 6,11,16 and 18). [4] Following this advice, an HPV vaccination pilot has been introduced in selected GUM and HIV clinics across England from 2016 [5] . Three doses of vaccine are recommended for those aged over 15 years, with second and third doses ideally being one and four-six months after the initial vaccination respectively. However, gaps of up to 24 months between doses are clinically acceptable. [5] The design and implementation of this advice is affected by the characteristics of MSM attending sexual health clinics and their attendance patterns.
We used national surveillance data submitted to Public Health England to describe attendance patterns at GUM clinics throughout England, to inform the development of the MSM-HPV vaccination programme.
METHODS
Data were extracted from the Genitourinary Medicine Clinic Activity Dataset (GUMCADv2) that contains electronic data on attendances at GUM clinics in England. This dataset contains patient demographics including age, ethnicity and sexual risk. [6] At each attendance, patients are categorised as heterosexual, bisexual, homosexual or unknown. In this analysis, sexual risk was classified as MSM if their GUMCADv2 record showed homosexual or bisexual at any visit.
We considered the numbers of MSM attending a GUM clinic at least once and numbers of attendances for this population from 1 st January 2009, when GUMCAD began recording these data, to 31 st December 2014. Data were presented on the age and clinic location (according to PHE centre: East Midlands, East of England, London, North East, North West, South East, South West, West Midlands and Yorkshire and Humber) of the first recorded attendance within this time period for each MSM attender. The total number of men attending GUM clinics in England, regardless of sexuality, was also captured to compare proportions of MSM in the overall male population for each PHE centre.
We also looked at the proportion of MSM re-attending at the same GUM clinic within specific intervals (1-3, 4-6, 7-12, 13-18 and 19-24 months) after an initial visit. The initial visit was restricted to attendances until the end of 2012 to allow 24 months follow-up time for re-attendance. These results were stratified by age group (16-25, 26-35, 36-45, over 45 years) and clinic location.
Data were analysed using STATA version 13 (College Station, TX). The proportions of MSM re-attending at the same GUM clinic are shown in Table 1 . Excluding attendances within one month of the initial visit which would not be useful in the HPV vaccination program, 58% of MSM re-attended the same clinic at least once over the next 24-month period. The proportion of MSM re-attending was higher in the older age-groups (over 36 years of age) and in MSM attending clinics outside of London.
RESULTS
Between 2009 and 2014, around 375,000 MSM attended a GUM clinic in England with over half of these attendances at clinics in London (53%). There was significant geographical variation of re-attendance, with MSM outside London re-attending within 6 months, and therefore able to receive HPV vaccination, were higher when compared to MSM in London (see Table 1 ). Those aged 36-45 years were more likely to reattend services than those less than aged 36 years, and this was higher still in those MSM living outside London. The vaccination program may want to focus on younger MSM in London to ensure completion of the HPV course.
DISCUSSION
These analyses show that high proportions of MSM attend GUM clinics (especially in London) which suggests that GUM clinics are an appropriate venue for delivery of an HPV vaccination schedule.
Furthermore, over half of MSM re-attend within 2 years hence not all follow-up doses would incur additional clinic visits.
GUMCAD data are unable to identify patients attending different clinics, which complicates the interpretation of these data for two reasons. Firstly, numbers of MSM attending GUM clinics (and new attendances each year) is likely to be overestimated, as MSM attending more than one clinic will be counted on more than one occasion. London has far more clinics than any other urban area and this will explain the relatively low re-attendance in London clinics than in other parts of England. Secondly, the "initial visit" in GUMCAD is "at that clinic" and cannot trace history between clinics leading to overestimation of attendances overall, but an underestimation of repeat attendances, especially in London given the greater choice of clinics to attend.
Another potential limitation is that sexual risk is sourced from GUMCADv2 only. MSM includes men recorded as homosexual or bisexual at any visit. In most cases, this information is collected at the sexual health consultation and will reflect a patient's sexual behaviour rather than their sexual identity. However, it is possible that some men who identify as heterosexual but have same sex behaviour will be missed by this analysis.
Using official population estimates from the Office of National Statistics and prevalence of MSM from Natsal-3 [7] (reporting at least one same sex partner in the last 5 years-a prevalence of 3.9% (95% CI 2.4-6.0%) in London and 2.3% (95% CI 1.9-2.9%) for the rest of England (excluding London), we estimate the proportion of MSM attending GUM clinics is much higher in London than the rest of England with between An important outcome of a targeted HPV vaccination programme is the proportion of MSM who receive a first dose of HPV vaccine and complete the full course. The JCVI have advised that all MSM aged less than 45 years should receive three doses of quadrivalent vaccine. [4] Of MSM attending between by 2012, around one-third attended for a follow-up visit between 1-3 months after their initial visit and around one-third between 6-12 months. One way to limit additional follow-up visits would be to provide contemporaneously with Hepatitis B vaccine which has a similar dosing schedule if not given over a shorter time period for high risk MSM. Extra visits may be required for those who are already vaccinated against Hepatitis B. Extra visits for HPV vaccination would have implications for patients' compliance/course completion as well as for costs, and needs to be monitored in practice.
These data have been used to inform the likely cost-effectiveness and the design of the HPV-MSM programme. [8] As this programme implementation starts, GUMCAD data will be well placed to monitor attendances (including potential additional attendances attracted by HPV vaccination), vaccine uptake and course completion. The 
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